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A. BRHilUAN AND ASSOCIATES 


Kanafacture o f Thlee^ eoUc le^ 
• (lJ/20/4/) 


A Uii of 8i I.D. t» ■oMuroMoU Dot Uk«n. The folloiring !• 

the •eq'uoDce of operetlonei 

1. nn UA with Wter to height of 26 Inchea. 

2. Beat to W® C. 

3. 3.L75 0... ..^Cloractic .cid. ) ' 


k. Add 2,175 thiourea. 


the addition. 


?Jr So^ori!»dcingatotS^of three hour, of .uatainedhwU 

6 , The ^ ^ ^ ^ V‘ ‘ ^ - 

.n?-s 5"fj ?i.rLru:i";m ■ - ■ : 

■ahe for nnbearable amonia faaee . ^ 

t. ISUr U1 of th. »d. i. idi»J .Ith ttoiff'. «- •»> 

to 25® C. for thre^hoara. 

9, Cool to 50® within one hour. * •' ’ : 

L?ui.. puS? that tl« jadittoo of iho 

ajlten abwld take place aloely. Once the foajdng period is otbt, the 

addition can be sore rapid. 

11. Add 150 lbs. sine duat. (This Daterial eauae. terriCic odor., eneetinApOtc.) 

12. Cool to 25® C. 


Baa Materials Bequirad 

1. Water _ 

2. I,li75 IhB* Donochloracetlc add. 

3. 2,175 thiourea. 
h» 3.950 lbs. HaOB 

5. 7,656 lb.. H2S01* 

6. 150 lbs. line dttAt 
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' eBpljoy^ * Tb* pro5)«r <li«p«*^®® **£nd*r coctimw^ ael-tAtlfl®Ji'.^v,K.viJ- , 

.?T^,, •■ ' ■ . • ' ' •■ • ' _ / .n'l,r-.u^o»^Y^y cMjriJ»»’7i^g‘' 

:to SS^Sto® oT ■ 

.-^wxili U ^ ®®* 55,4. calAljat »ixtur* Aouli |i»«n Vs 

; oc. of tb. rora^ ^>omU* 

- ; V ooo-b»^ *^Vr O pB of obcfut 
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1— ftHhjrl-feWneloM 
ChltfU* t3 aeLO 
. l^sr^aid* (4 nela) 

V3^s7*iMUit7rte pdA . 
CUorofan 

^T&par pK&»4 MUrlflaBl&M^ 
1^fdrciX7*W3V»t7Tl« adl 
Kdlia&d 

IWOjjl fc7iro^i»6Vil;ri%W 

y^VKi atw 

CSOarosalfMio aelA 

Hathjrl wi>»«r?ln%* 

V-CMoiafan 

Aedal 

7eUt«l«9 tqriroxiia 
Aaataaa 

.4. CKljo>ift.taaa ,- 
(Sa^ai 1% la papattia U 




aoo pute 
fU piiHi 
Uo (tfto , ;•• ;'■ 

yspatu ■ 

d^tTSJJn-M) ' 

tapart* 

fO|*rta. 

-.■■ *. -^.Ky 

. •^'' ' * -V"V ' ’ " 
'K-.’ ijT';-' 

■ * • ■ 1 '- -.J- v,‘'i;f\ 



t3 j»rt« 

porta C«»«A 100 petfia) 
elTt (95^ fta&A) : 

A5paHa . '. - 
A5 parti 
Claa (^55 jUU) 


- :■■ j ; 


Sparta 

10 porta (aaa4 200 perta) 

A parti (oaa4 60 pavta) 

** put. ->;- - ;:■: -f ' ■ •: tif.frr:5-- -! ■; 


... ■ - 
“ • ,v,M *• ■• u 

;*■ ■: *,-y 


90 parti 


.-•i.'",-^ O ,'2;.- ;v. . *•.■ 


6,5 p^a aaalaBi aoA It pcHa dimwO/'-v v 

. ■ ' . ■"■■'>■ .'’-■ ; ■ ■; ' ' 





HrtNap-tMlwHrrU MlA aUuT-MU* M W : 

cii«Mt«» ■ yepart* . '■' y 

•ii-'-"- iNfCwtlfl* ■ W paar^ - -. ■ . .-:- .:;.v. y y : 

:v- ■■'■'if 

^■y -;,- .' . ' ****** 

yy-' :; .: . ■■'; . ■ «h. ' ; . _ y';;^^. 

KftV^xT^lcaVtttrrla acid %2 i>*rta “■ v ". /•" ■:.■ ■; 


W;M 

5#^^yy' 


wrJH ^ ■ 
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Cvlfttrie eeU mp* 


U paHs («»•« p«H«) 


' •'■^:~U' '■' i'-r'i-i^'^ ■~.i' 






. U;%m 3# V ' 

T-««tal 7 Ua da-flVuqrUlSMt 38 parti _ - ^ ^ y' 




Iu»vn r,ts.em uiLM%t^ 

ft parts .’- 


tetm^ Irth# y^ 

y -V -'V.^. j*Ahyv y' 

■' ' V <- :t- "- Z^ -y 

■.V • \ y 
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a^RHT GOLD# 

jjpjOUlflE - I 


rtiubit 6g-U307»lB“l. 


(EafalMi 12 Dl 


' 4K* satArlftl cont&iood In th# nbova foldnr^ •! whlcSix., ..^ 

on Vis's?* materlnl m In hi. hnntlipl^^n wni^ . -, 

tine hs . .1 connecUon with th® ■ynUiesit of diaetiyl hojdnj ^ ^ . 

“®*;lLrhrdld in Kay of 1<?U7, according to the note*. The 

tSi^cal equipment litemtaro. In oonnecUon ^ i' 

^ •‘J^SfaiinTeSipaeS, ^ stated that there were 

^ BE*£2U«^J« txiaeesloai (1) The material maa obtained f» ... s,.:.,;;- 

t® ^ w ^le* and waa accidentally miaced in eitii material which 00^ iM 

^ ^-n he left ffiOTHKA.N*a enploy* OOID added that he wuld haem *r ■ ..♦=* j', 
^J^L^iJthlS^fthil StiS. (2) ffiOTHUiM had given Wm thla ..Vv 
^et union, ihich OOID *«ver dtd,.^00I^ 

Si%SV..ibuiw «. the lihrt,. . 

milBIT 6$4i307*-l&-33 (I) ( Brhttait 12Hl : -r'-r r:-A 

to th. .«. date OOU) nxffllmd th. nntnrUl In thi. toU« •-«» f ^ 
tiy erplanationai ' > 

fhi latter dated 2/22/h7 to ffiOTHKiH on the aUUonery ^ PENSIK, 

4 PirTj^ g, iCEmu, an attorney who la liatod aa an aaaooUte of the 11^^.. 

BelaUve to the letter trm the AUERICiH CUJUMID COKPAKI, dated 1/7^7. 
waa In oonnecUon with the manufacture of acetone. ^ • i;-,, v. ; *• 

The three oeeea dated 12/12/1*^ and enUtled •SefUnar," O^U) stated, werjnot^,^^: 

• Mninn to niwruint tmlw:. of th. orgiuiMUon ito w. n^ fo^Unr^^ 
SSi.tl7. otHTodU* th. gonorjl 

aoQinara never got beyond the chemical field aa mOTHlIAH unauy wm w , 

oonoluaion they were too time conauming. .. i. > ■ V."* . (v--^ 

>. ' ■' ' ' phibit HUErtlbtt lal':^^ 

to tta'l^'doto OOIJ) oaained ton ■ntorl.l in tlm IS 

S IStiTmt to. wjorlV of too htod»lUng « W. « «nl.to.t 

.. ■ ■ ,. .V- 

ISlIlHff - -■ ■ ■ -, ■ . <-vv-,'.''..:.;.iyv«Vi' 

ts-iiyn :: ■ 




m 






7AQ/^50 


'x; 

-- 


■ T. 

/ -;i 

A« done in coanacUon with OOLD»» «aploiyttdnt by ffiOTHMill. OOID idantitUd i^V;. 

aaterial »■ notes and work oq the wotl^yl wethaorylate molding povdmri ^ 
the omiheala of B-conplex Titaolns in connection with a report being pro-' XX- ‘-x'- 
pared for AlCTORO THADIW CORPCEATIOM in 1P1*6| and the mauOl B« x $• piwoas , 

of paper indicate research done on the alternate syntheala of nrloQ^ wfaieb ^ - 

«aa connected with BaoTimN'e office and wa not part of the daU on qrlaa X ' v;';;; ■ 
obtained by SUCK froB HOKAED OXHENMJS of the DOPOlir COiiPANI In Belle, Wert " ‘ V 

Virginia* Also ©entained in thle folder are echedulea* of work to be done mi 
the BACrmULN laboratory* GOLD recognised that some of the handwriting on the ' 
material in this folder is that of SOL PAHSUEL* . 

BGgBIT 65-Ji307-lB»13 (1) (Exhibit 12J) . X,;V 

■■ fc.'V' 

On the sme date GOLD enolned the material in the above folder, at which time . 1 . 
be said that all this material conaleted of laboratory notes, caleola t iona, ' 
laboratoiy reports, etc., in connection with work being done by the BaOTHUAI 
Xin in lata and early 19U7* OOU) aaid he reeognlBed hia 0 m handwritiii ' 

- as iCl as that of BILL BOHOLL, SI SILTEBSTEIH, and ffiOTHliAli* . . 

EOgBIT 6$^07--lS>13 (1) (Sdiibitia) ^ \ ^ 

On the same date, after exasinLng the material in the above folde r , OOID atatod 
that an of the material in this folder, with the oxcepUon of the last page, ' : . 

dealt with a achane for writing o patent on the methyl methacrylate a^ntheala . 
and an osonalyala prooeaa in connection with the work on siethyl methaarylatm* . \r. 
GOLD aUted that In connection with the oaonsOyaia notes, be thcwght that ha 
made than while conducting experiaenta in the laboratories of the OZONE fBOCESSBS 
COUPANT in FhiladelphU, at a time idwn SUTTHUAB was eonaiderlng the purchase €f 
an OBonlBer to be used In research being conducted by the EBOTHUAH firm at that. ' ' 
tine. GOLD said he made several tripe to Philadelphia for the purpose of con- 
ducting these experiments, but that an osonisar was not pirchased* ., * ; 

QOLO stated that the last page of notes, liiidi is on ruled paper, oocsirt of 
rough draft notes in connection with the building of the plant for the SXANTOI ; 
UBOEAToaiSS. . . . . , ^ ~ ^ 

: ; ■ ' EKHIBIT 6$-U307-1B-13 (1) (Exhibit 12L) v 

On the same date GOLD examined the material in this folder and gave the feliom* 
ing cbservationsi . . , v.' ‘ ' 

West of this material, eccordlng to GOLD, oonsista of laboratory notes of SROTHUAW. 
in connection with the methyl methaoxylate synthesis, material GOLD was to look . 


- 2 - 






■ ■■ 

■■ ■ '■■'.■ ■ 'i-rt ■'■ 

m la thi' librirr. *nd QOLDU InatrucUons to poqple In the laboratory reH^'^v' : ; 
UTt to wmerlffleitU. OOLD aUo aUted that there are a liet of naterial to 
be ordarJdln comecUon alth the STiJCOlI job, patent iwabere, and notea pi y; 
the diol ayntheala# . n ' ' 

One pieoe of piper, ifhich It aarloed la red by the writer, haa, among other 
ttjtaUoaa. the following i ■Hocheater and Buffdj - Uncoln Terr. - Kelly Um* - : 
iTemie S and £. Hi - 60 6-2300 - CL >-U600 - OS 3-86Qli.» OOU) atated that ho / 
thought theae notationa were In the handwriting of 61 SILVE^STEIH, who waa**- 
ployed by ffiOTHUAN, and he thought that these notes Identified flisa or indiv- 
iduals from whoa material and chenicala were ordered by the BacJIHaAN firm- . 


On the M-"* date GOLD identified the three pages of notea in this folder aa . 
bairw notes he took on 3/1D/U8 while he was conducting an eiperiaent in the ■ - 
laboratory of the 020KE PROCESSES COffANI in Philadelphia, on the dlmetlyl 
bazlDe diol ]iroeeas- OOIL said that this was In connection with the eaperlmenta ^ 
to determine if the BROTHUAM firm had uae f or an oaozdaer. , i'. : 


On the same date OOLD exaninod the material in the instant folder and atatod 
that with the exception of the group dated the aatorlal constated of 
hia own calculaUona and bill B0UDLL*a notea on processes being worked on by. 
the HIOIHRAD laboratory- . • ■ ‘ ■ 


Relatiyo to the material dated marked ■#!" in rod by the writer, "> 

OOU) eaid that this material was in the handwriting of BILL BQICLL and concerned 
the work cm a production process of pentaetlyl tetranitrate. OOUJ said that this 
was an explosl’fe which ffiOTHUAM made in his laboratory and which BROrmH ocoaenoed 
working on prior to the that OOLD entered the eaploy cf BROTHliA.K- GOLD paid 
moTHUAN was working on this production of "PErM." (pentaethyl tetranitrate) »o ; 
that it could be made in a plant in Palestine with the same equipaent used in 
IDT, on Tdiidh BROTHUAN was also working- OOU) said that BRCfTHUAN told Mm that 
the idea was to build plants in Palsatine which produce a peacetime product anoh 
aa DDT, but which oould alec be used to immediately produce a wrtime prodaat^ - - ^ . 
•uoh as ■PKII-" . ' , • Vr 

QOW aald that BROTHUAH was Involred in this work of designing plaala wM^ would'. 
bay* a dial piO^poea, as described above, with an Individual by the name of BLZi > . . 
SHAUIT and a man by the of SlDTAJi- OOLD said he thought that it was Xoi^ 
this poipoae that the PALESTIIIAli POTASH COUPAHI was formed. . .V ' j-v V' 




o 






id^riiO 1/W$0 

OOID iJd ttat ®Otaa» bid a quarral altt S»m 1« abo^ tagaat of 

«nd told SLOVAK that 1»* «• to® on otiior work to oontlaia hig woric 

SLOVAK and SHAUU* , . . . 


On tha gase data 001^ axanlnad the BaUrlal la thia folder# at ^ch tiM te - 
atated that thU ap?oar«l to be notea of KOLFE IDLUK la connecUon with the ' . 
work on the adding of aetlQrl aethacrylate, liilch work# aa ahoraa ty theae n^, 
w^d^^or to the tlae GOLD waa «ploy«i by the BROTHMAK film. OOLD aald / . 
that acme of the notea are in ffiOTHKAH’a handwritlag* . , . . 


On the aiae date OOLD identified aU of the aatorlal la the above f older aa being 
hie own notoa la connection with work on chlorine producta for the KmUR CHOCCAl 
COKPAKTi cid Dotca dated i^3/U7 lo connection with the work: oa a new va ni a h l n g .;;; 
cream on which the mOTHliAM firm waa working for JULIAK EBODIK. ,v , 


On the game date GOLD identified all the notea in this "folder aa being la hia . 
handwriting and pertaining to work on aolventa. OOLD atated there wae a poad- • 
Mlity that these might bo notes of bia when tutoring aoaeone In chaalatry , 

one of hia places of eoplcyaent# either PENNSYLVANIA SUQAfi or A ER A HAM EROTHKAS. - 


On the aaae date this folder# which waa entitled •Hotea trm DX#* in Q0ID*a 
handprinting, was shown to him# at which tima OOLD atated that the material .. 
consisted of notes of Or. GUSTAV EEICH# waa OOLD* a auperlor at tha EKIB*- 
SILVANIA SUGAR CCBiPAHI. OOLD aaid there were also some notes In the handwriUng 
of himself and MORRELL E* DOUOKEBTI cm their work at tha PENIBILVANIA 50G4R OOaU 
FAIT. 


On the game daU the above folder# labelled In 001i)*a handprinting# •(» 2 Booovejr#* 
waa shown to OOLD# at idiieh time be atated that all of thia material conalat^ 
notea# etc. he made in connection with wort for Dr* REICH at PEKNSILVA]^''^;^> ': 
SUGAR in lyUl# on Dr. REICH* a CO 2 recovery proceaa. OOIJ) aUted that ha alw ' 
aor aome of Dr., REICH' a hand»ritii« in tha material and, fhrthar# that ao^ 
tha wort waa done in 1938. 
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Summary: 

\ The data obtained compared very favorably with that for 

the rectangular absorber and merits further investigation* 
Ss^olallyT 18 this true when it is considered that the mechanical 
difficulties encountered prevented the mixers from being given 
a complete and fair trial* ‘ 

Hainple Calculations : 

.1; Material Balance 

a* CO 2 by titration 
Basis: 100 gms. H20 
Total as Ra2 C03* 

CO m.o* ml* wt.* f^^lO grms H20 

46*8 X 0*053 X- 100 s 24,8 gms* 

10 


Alkali as Na2 C03 in Solution: 

: 100 
“To 

also in the solution 


43*0 X 0*053 X 100 s 22.8 gas * 

*•0 5|fd?®a. NaHCOS 


00 m*o 
8 X 16.4 s 


43.0 

32*8 

10.2 

43.0 


23 *7^ KaHCOS 


, and ^ ^ : - ■ 

82.8 X 0.237 = 5.4 gms. Na2 C03 converted to Na HC03 

*lth the 2.0 ems. pptd. a» Ba H003, tila glvea a total of 7.4 gma. 
Ha2 COS as BaHC03 and* 

7.4 X 0.415 = 3,07 gms. C08 ' 

Volume of Solution 


' ft. 8 


8.25” I 0.76 


i 


144 


^ 5,251 

1 liT 


ft*5 


7.48 


'.further 

A--.'. .. 
. . A'..> -■ • 


. « 1.18 gals. ' 
i 4500 ml. (s] 
s 4200 gms H2 i 


' 
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Results. - The figures sre giren together with those for 
Report ft and for the reotoagular absorber. 


Reotangular 

Ibsorber 


in exit gas 4.4 Rjl siS 

Apparent absorptlwe 

^flal«nor. * 66 85 M 

Lbs. COE absorb^ ~ n 

per gal, solution 0«£48_ 

Lbs. C02 absorbed * a i 

par gal.absorbersp. 0.150 0»L8S 0*1^^ . _ 

These results show a oonsiderable ImproTement ower 
those of the previous runs and in oomparleon with the reotangular 
absorber. The following oonolusions may be drawn 

a. The absorption Is excellent; an average exit ps of £.1> 

COE shows that the agitation Is the principal factor in 

determining the efficiency of the absorption. 

b; The uOE absorbed per gallon of solution is 2 1/2 times as 
great as that for the rectangular unit. However, 

0 * Per gal. of absorber volume this figxire is only 50^ greater 
for the mixers. 

■ d. The gas analyses show that each mixer takes out almost 
exactly the same amount of i;02 from the flue gas - 3.«?b of C02 
Is removed by each of the three. 


The absorption efficiency of 855b is better th^ any 
previously recorded;- the exit gas averaged 2.l5b COE. It wm 
also determined that each of the mixers removes an equal amount 
of COE from the flue gaa. .v 

causes of the mechanical difficulties were 
V definitely located and can now be eliminated. . ^ , 


Tltnesses; 






